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DETAILED ACTION 

Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351 (a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

2. Claims 1, and 3-6 rejected under 35 U.S.C. 102(e) as being anticipated by Mayer 
et al. (US Patent no. 6,562,204). 

With regard to claim 1, Mayer discloses an apparatus for potential controlled 
electroplating of fine patterns on semiconductor wafers comprising: at least one anode 
(7) and at least one cathode/wafer (8), at least one reference electrode (6) being 
disposed at the surface of the at least one anode or at the surface of the at least one 
cathode (see figure 1), a voltmeter is implied since the reference electrode is used to 
monitor and control the potential of the wafer (col. 5, lines 7-16) and for detecting the 
electric voltages between the reference electrode (6) and the cathode (8). 

With regard to claims 3 and 4, the reference electrode (6), of the controlled- 
potential electroplating device of Mayer, consist of a capillary chamber containing a 
metal electrode. The electrolyte in the reference electrode chamber contains the same 
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metal ions as the electrolyte in the electrodeposition bath. The capillary chamber have 
its opening near the wafer and terminates in close proximity to the wafer/cathode (col. 5, 
lines 53-57 and 63-67). 

With regard to claim 5, the anode (7) and the cathode (8), as disclosed by Mayer, 
are paralleled and oriented horizontally (see figure 1). 

With regard to claim 6, the cathode, as taught by Mayer, is a wafer substrate (col. 
4, lines 32-37) and the anode is a dimensionally stable metal anode such as a platinum 
or titanium anode (col. 5, lines 1-6). 

3. Claims 7, 8 and 1 1 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Langner et al. (US Patent no. 4,834,842). 

With regard to claim 7, Langner discloses a method of monitoring an electrolytic 
process in an electrolytic cell (1) comprised of at least one anode (6a) and of at least 
one cathode (6d), two reference electrodes (6b and 6c) being disposed at the surface of 
the anode and cathode, respectively; voltmeters (AP, CP) being respectively provided 
for detecting the electric voltages between the anode and one reference electrode (6b) 
and between another reference electrode (6c, see figure 1) and the cathode, said 
method involving the following method steps: 

a) providing an electric current with a constant current source (CCS) flow between the 
at least one anode (6a) and the at least one cathode (6d) by means of contacts (8 and 
9, see figure 1), 

b) concurrently detecting the respective electric voltages between the at least one 
anode (6a) and the at least one reference electrode (6b) and between the at least one 
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reference electrode (6c) and the at least one cathode (6d) using metal wires (D1-4, see 
figure 2; col. 4, lines 15-17). 

With regard to claim 8, Langner discloses one first reference electrode (6b), 
which is disposed at the surface of the anode (6a) and a second reference electrode 
(6c), disposed at the surface the cathode (6d; see figure 1); including the following 
partial method steps: 

a) detecting the electric voltage (Ui) between the anode (6a) and the first reference 
electrode (6b) (see figure 2); 

b) detecting the electric voltage (U2) between first reference electrode (6b) and the 
second reference electrode (6c); 

c) detecting the electric voltage (U3) between the at least one second reference 
electrode (6c) and the at least one cathode (6d). 

With regard to claim 1 1 , the electrodes, as taught by Langner, paralleled and 
tilted from horizontal by 90° (see figure 1). 

Claim Rejections - 35 (JSC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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5. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

6. Claims 2-6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Mayer 
as applied above to claim 1 , and further in view of Langner et al. 

With regard to claim 2, Mayer discloses all of the structure, as applied above to 
claim 1 , wherein one first reference electrode (6) is disposed at the surface of a cathode 
(8) but fails to teach a second reference electrode disposed at the surface of the anode 
and wherein a voltmeter is respectively provided for detecting the electric voltages 
between the anode and the first reference electrode, between the first and second 
reference electrodes and between the second reference electrode and the cathode. 
However, Langner discloses a method of monitoring an electrolytic process in an 
electrolytic cell (1), which ensures a high and uniform quality of the metal deposit (col. 
2, lines 39-41), comprising one anode (6a), one cathode (6d), two reference electrodes 
(6b and 6c) being disposed at the surface of the anode and cathode, respectively; 
voltmeters (AP, CP) being respectively provided for detecting the electric voltage (Ui) 
between the anode and the first reference electrode (see figure 2), the electric voltage 
(U 2 ) between first reference electrode and the second reference electrode, and voltage 
(U3) between the at least one second reference electrode and the at least one cathode. 
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Therefore, it would have been obvious to one having ordinary skill in the art at 
the time of the invention to use a second reference electrode and voltmeter, as 
disclosed by Langner, in the controlled-potential electroplating device of Mayer in order 
to determine the electric voltage between the electrodes so as to ensure a high and 
uniform quality, of the metal deposit. 

With regard to claims 3 and 4, the reference electrode (6), of the controlled- 
potential electroplating device of Mayer, consist of a capillary chamber containing a 
metal electrode. The electrolyte in the reference electrode chamber contains the same 
metal ions as the electrolyte in the electrodeposition bath. The capillary chamber have 
its opening near the wafer and terminates in close proximity to the wafer/cathode (col. 5, 
lines 53-57 and 63-67). 

With regard to claim 5, the anode (7) and the cathode (8), as disclosed by Mayer, 
are paralleled and oriented horizontally (see figure 1). 

With regard to claim 6, the cathode, as taught by Mayer, is a wafer substrate (col. 
4, lines 32-37) and the anode is a dimensionally stable metal anode such as a platinum 
or titanium anode (col. 5, lines 1-6). 

7. Claim 9, 10 and 12 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Langner as applied to claims 7 and 8 above, and further in view of Mayer et al. 

With regard to claims 9 and 10, Langner discloses all of the structure, as applied 
above to claims 7 and 8, but fails to teach that the reference electrode is brought into 
contact with the surface of the anode or cathode, and that fluid is delivered by way of 
capillaries. However, Mayer discloses a process and apparatus for potential-controlled 
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electrodepositon of metal into small integrated circuit features (col. 1, lines 14-17) 
comprising a reference electrode contained in a capillary chamber flooded with 
electrolyte. The capillary chamber containing the copper metal electrode have its 
opening near the wafer and terminating in close proximity to the wafer (col. 5, lines 53- 
55 and 63-67). Having the electrode in a separate chamber filled with electrolyte offers 
several advantages such as: the reference electrode will not be contaminated by the 
diffusion ions from the electroplating solution into the reference electrode chamber and 
the reference electrode will not contaminate the bath by diffusion of ions from the 
reference electrode chamber into the electrodeposition bath (col. 5, lines 27-37). 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time of the invention to use the capillary chamber, as taught by Mayer, in the 
electrolytic device of Langner in order to prevent the cross contamination between the 
electroplating solution in the cell and the reference electrode by the diffusion of ions. 

With regard to claim 12, Langner discloses all of the structure, as applied above 
to claim 7, having wire electrodes made of copper (col. 4, lines 1-2), but fails to teach 
that the cathode is a wafer substrate. However, in the apparatus for controlled 
electroplating of Mayer, the anode (7) is typically a source of metal cations to replenish 
the cations of electrolyte solution (2) as they are deposited onto surface (3) of the wafer 
(8). The anode is a dimensionally stable metal anode such as a platinum or titanium 
anode (col. 5, lines 1-6) and a semiconductor wafer is used as a cathode (8) (col. 4, 
lines 32-37) in order to form a relatively thin metal layer on the semiconductor surface to 
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enhance its chemical properties such as, abrasion and wear resistance, corrosion 
protection, and lubricity, as it is well known in the art. 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time of the invention to use the a wafer substrate of Mayer, as a cathode, in the 
method of monitoring an electrolytic process of Langner in order to form a relatively thin 
metal layer on the semiconductor surface to enhance its chemical properties. 

8. Claim 1 1 is rejected under 35 U.S.C. 103(a) as being unpatentable over Langner. 
With regard to claim 1 1 , Langner teaches all of the features as applied to claims 

7 and 8 above, as well as the 90° tilt from horizontal (see figure 1), but if applicant were 
to argue a tilt between the horizontal and the vertical, the following rejection is made. It 
has been held that where the only difference between the prior art and the claims was 
the position of a part, the claimed invention is held unpatentable because shifting the 
position of the part would not have modified the operation of the device. In re Japikse, 
181 F.2d 1019, 86 USPQ 70 (CCPA 1950). In the instant case, changing the 
arrangement of the electrodes will not modify the operation of the electroplating 
apparatus. 

Conclusion 

9. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Zulmariam Mendez whose telephone number is 571- 
272-9805. The examiner can normally be reached on Monday-Thursday, 8:30am- 
5:00pm, EST. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Alexa Neckel can be reached on 571-272-1446. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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